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(54)Title: ALPHA-1-6 FUCOSYLTRANSFERASES 



(57) Abstract 

Alpha- 1-6 fucosyltransferases with a human or swine origin which have the following function; genes encoding these enzymes; 
expression vectors containing these genes; transformants prepared by using these expression vectors; and a process for producing a 
recombinant a-1-6 fucosyltransferase by incubating such a transform ant. Function: transferring fiicose from guanosine diphosphate to the 
hydroxyl group at the 6-positipn of GluMAc closest to R in the receptor (GlcNAcpi -2Manal-6HGlcNAcpi-2Manal-3)Manpi 
-4GlcNAcpi-4GlucNac-R wherein R represents an asparagine residue or a peptide chain carrying this residue to thereby form 
(Gl cNAcP 1 -2Manal -6XC1 cNAcP 1 -2Manal -3)Manp 1 -4G1 cNAcP 1 -4(Fucctl -6)GlucNac-R. 
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(57) ^® 



fpffl : (G 1 cNAc $ 1 -2Mana 1 -6) (G 1 c N A c B 1 - 2 M a 
nal-3) Man/31-4G1 cNAc£l-4GlucNAc-R 

OfctRCiS^G 1 uNAc<D6{5^7kS?S^7=i-x^fe^L. (G 
lcNAcj81-2Manal-6) (GlcNAcM~2Mana 
l-3)ManiSl-4GlcNAci31-4 (Fuccel-6) Gl 
u cNAc-R^fiJc-T^o 
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a 1 - 6 7 3 >X7i7- tr 

*56"^{ir^4fcl±t K&3fc©a 1 - 6 7 3 h -7 >X7* 5— tfCWU 
*C7X'<**>WHI (AsnSSM) ©*t*»©As nC$S&LfcN-7-fe 
3* 5 > (G 1 cNAc) K„ a l-*6*S£Tfc-9T* 7T J i/> } J* 
X7x-h (GDP) - 73-X^b73-x^t5»fT*ot, gfig® 

Oftffl&a 1 -673i'^h7>X7x7-4?tt&c;icS»**3-K-r'5*G 
flMBStfSCiT* *©ftHMMt©K3f3. 8tt«lfi»*©tt»*<=8biot^- 



WO 97/27303 PCT/JP97/00171 

i7-^3-KncDNA^ffll>t;-f>7D 7 h&Cks, Xfi^tt^ 

r- 'J- (Journal of Biological Chemistry) , W> 266^ I&21572 -21577 H 
(1991)] S*Ogf^*<*D^tLT^^*<, C©|fi£T(i. J)2SpHa<5. 6T' 
fcot > 41^pHiim5> 2) SDS-#U77 U^7S h'¥Jl^ifc 

»tict5^a*<3 4. ooofcctc;3 9. o o o t&$m<&ttmv$>z. 3 

'<7*'yS>HSS©As ntC^L/cG 1 c N A c tc££3-tf-5,5J&ii s 
X^mx-ha 1 -673WbH>X7 I 7-t'^i:, ^os^tx^r 
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XftWOWiBMit h£7tii7?E&*a 1 - 6 73/;^7>X7x 
/cmRN AS£RT - P C R&T5ES1" S:£&K<£ <9 . £«<BB»fe©H$B£aJ 

6^T'fcot, TX'^^^fiHiOA s nCtS^LfcG I cNAcl^J 
#41WW>ftttc«#-U toll*. ffl*!tB»##i LTAf^W^^© 

>X7x7- fcf (JilTs 7"? a 1 -6 73W^7>X7i7-t'iJfi>') T£> 
( 1 ) flEH : 

(GlcNAcM-2Manol-6) (Gl cNAc)91-2Ma 
nal-3) Man/51-4G1 cNAc/31-4GlucNAc-R 

) Ltx ^7;i/>^7t-h-73-^bv £gf* 

©SkRfCjfiUG 1 uNA c©6tt©*R*C7 3-X£lK&U (G 
"1 cNAc£l-2Mana 1-6) (Gl cNAc/91-2Mana 

l-3)Man/31-4GlcNAc01-4 (Fucal-6) G 1 

u cNAc -R££j£1-£o 

; Kga<tttt©«7c*«!<D7/ v-&<7>*»S£fe£LfcKS£i»-5 0 *fc, !ft 
SESfcW+S'*?* K«*V»l\ lf$L<tt. - As n - (X) -Ser/Th 
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r -tft-tZ^rf* mvt>i 0 

(2) MigpH :#>7. 0 

(3) pH^ft: 4°C, 5 B^O^LST, pH4. 0-10. 0 n^MX'^ 
( 4 ) S@£J£ : ft 3 0 ~ 3 7 °C 

(5) Stt^Silc, 2ffi&Jg^*>£g*-tH\ 
5 mM E D T A#£T<rfcUT tStttellgSmav 

(6) :ft6 0. 0 0 0 (SDS-.^'JT^ 'J;l/Ti Ky^mm»(f)l) 

o 

U i£tgg$J*Mia 1 - 6 73Wl/h7>X7i7- SC££ft&£ 
3<iic x *S§bj^(2 s t hfflBSigg&rt^a l-673->;l,h7>X7*7 

>^7i7-t" oyT\ bhol-673->;i/h7 >X7x7-tf'iif^) T£> 
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So 

( 1 ) m : 

(Gl cNAcjSI-2Manol-6) (G 1 cNAc^S 1 -2Ma 
na 1-3) Ma n /9 1 - 4 G 1 cNAc £ 1 - 4 G 1 ucNAc-R 

OfttRfciftUG 1 uNAc©6ffi07kSEStC7n-x^fE^L, (G 
1 cNAc£l-2Mana i-6) (Gl cNAcjSl-2Mana 
l-3)Man/31-4Gl cNAc 0 1 -4 (Fuc a 1 -6) Gl 
ucNAc-R^Mti. 

7*K»£lM,\ ftiKii. -Asn- (X) -Se r/Thr-^WW 

(2) mmpH :#]7. 5 

(3) pHSStt:4X:v 5B^P B KDMST. pH4. 0~l0. OtDfGBTS 

( 4 ) : ft 3 0 ~ 3 7 °C 

(5) BggtfcfigtM: : Stt©fg3iJC. 2ffi&Jg£g#itf\ *fc, 5mM 
E D T A££TC fc^T fttt I > c 

(6) ^H : S:^6 0. 0 0 0 (S D S »J 7 * 'J >l>7 ; Y¥Mt9ijjOb) 

ftt^* *^|it hoi - 6 73>';l/h7>X7a7-^3- Kf Sift 

*»Hfllit hoi - 673y^h7>77 i 7-t*^3- Kt-Siie^ 
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o 

thai- 673^1-7^77^7- tr£o- Kf Safe^fcd 

******* 1 -673J/Ah7>X7x7-tf«0W5C4«lltt4tt 
ft^.fll- 673y;l/H>Z7x7- tf©S!ii777£T&So 

. fffJL B?i8> fl$s ffl*J&a<£if£h<5. £7t* Itil»^lfo«tt£'cD7**#ft£JB 

7"?flB$©a 1 - 6 7r->;bh7>X7i7-«i> IWS&fiiBR-C**©-^ 

h 7' 7 7 < - s m7kl&£ ii 7 A ? D 7 h ? 5 7 * - ti «fc •) fflSJI 

fcfrK ffe©h5>X7i7-4f3?©&&?>/<?©ttl,\ Hjt^c^— ©S* 

«fi*ffsct*<T*4o w*if. ymmim^-cv-i) >?-7u> 

«HRL MJ h> (Triton) X- 1 0 0*£fc«J ^»IMr*TBttB**ttiii U 
3 J; oT±»*IM>Ts filBRamft*»*Ci*<Ti«. r 

7yy>yt«X7x - h (GDP) /-A7 J >--tr7 7 n-7^ G 1 

cNActf l-2ManaI-6 (G 1 cNAc^ 1 - 2Mana I - 3) Ma 
n01-4GlcNAc/Sl-4Gl cNAc-7^<74 r >-t77D-zf 
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( 1 ) ttffl : 

(G 1 cNAc/Sl-2Manal-6) (Gl cNAc^l-2Ma 
nal-3) Man/31-4G1 cNAc/81-4Gl ucNAc-R 

) ££§#£LT> /7;i/^*77x-h-73-7K, £S# 
©fifcRlcifi^Gl uNA c©6fi©7KS!S(C7=i-x^fe^L, (G 
1 cNAc£l-2Manal-6) (Gl cNAc^l-2Mana 
l-3)Man£l-4GlcNAc/91-4 (Fucol-6) Gl 
u cNAc-R^Kt5. 

( 2 > mmima 

*&W<D7fa l-673-»Uh7>X7 J :5— trSttCD/flteli, ^CDiotc 
LT'n^tZo -tUt>*>, tM**ttf©7*'<5*>£4 - ( 2 - f U >*;U7 i J ) 
7-f;U7 i > CPABA : -NH, (CH f > , -NH-py r i d i ne) T? 

CltNAt/ll-2Mii.l s 

6 

M»n^)-4ClcNAc,Jl-4ClucHAc-A»ii-NH- ICH,) . - 

3 

CleHAcjH-2Min.l / 

CPA : f'jyA7;yS^t) 

H6 2. 5i/MfeJ:tfe^{*T*S*K (GDP-7 3-x) 6 2 5 uMttt; 
2 5 0 mMA (ME S) ttffflU pH 7. 0\ 4 0 ju 1 tc\ SSftjg 1 0 ju 1 
ctt^ 1 . 2 5 % h 'J h >X - 1 0 0 &j£flO Lzl#t So 3 7 TCT 1 *MK£3-t»- 
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TT\ pmo I eOG 1 cNAc/S 1 -2Mana 1 -6 (GlcN 

Acj31-2Manal-3) ManjSl-4Gl cNAc/Sl-4 (Fuca 
1-6) G 1 cNAc-R (RttAs n-NH- CCH, ) < -NH-Py r i 
dine) ££C<5t©£ Lfc D 

(3) S&pH 

*%.WV>-7?m&*V>a. ] - 6 73WH>7>X7i7- tf (7"?Kfl-67 
3i/;^7>X7x 7 - tf£iW0 tt, pH7. 0~7. 5f$fifc:Wngttt^ 

to 

(4) pH^tt 

#SSW«)?**IBa l-673-//l/h 7 >X7 I 7-^li, pH4~l OTitU 
ftSStT* »> , »jc P h 5 ~ 9 (dthiz^ n:«fc <o Btif 

(5) SS££ 

^©^Bo 1 - 6 73->;H-7>X7x7-tflt SfflBK*<3 7°Cft 
2 0-4 0"CO«HT-+$>ttffffl«-«»"r*. 

(6) 2ffi&JP|>f*>S*tt 

*JfeE©?**JBa 1 - 6 7 3 i/;H>7>X7x7- tfll, t > 

MV&Z 5mM EDTAO^ffiTTt+TT^Stt^^to 

(7) ^* 

*®Ul©"7*IBa 1 -6 73->^h7>X7x?-if©ffaa«Stts SDS- 
^'J7? 'J )\,T I YfkWm.mziS^T, 5H«I&6 0, 0 0 ovtzzizm 

EU:©ttJU*)ti|frlT* SSSWOT^IKa 1 - 673-/;H> 7 >X7i7- 

1 - 673y^h 7 >X7x7-t" (SiSpH5. 6, tH 1 S 3 4. 

o o ofc«t^3 9. ooo) timbfr\zimt&tiiAttwmi?ibt. 
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£AU e««fi£Aia9K&£-*-S££*<T£. IMSSMIgfb* ££«K© -r 

nt 7 y> rmmmnimiB * cmiottii^inst « c £ g s , 3 > & 

*«W©»«l=*rt-S1»JIWtn:»*fWL» Kffi#£fflHSC£lCJ;*K a*© 

, SUMI«ttE?iJ* • E?'J#^f 2 <w7F$tt£7 i yKE?iJ£rj- K*-$it 
e^tt'c 1 -673^h7>^7i7-t'*3- K+Sitfi^T**. * 

fc» ws.mmtm&m • E?iig^ i fc^£fts£gE?ij££t; a i - 6 ?=> -> a 

h 7 > X 7 x 5 — tr£ =i - K-T Sitfe^ *„ 
*5feW©— HJ6S8*!lttE9iJ* - E?iJ&*l 2 (C^$ft£7 i JW&n<D>pt± < £ 

- K^-^iie^gty^a 1 -673i/;H- 7 >X7x7-t:^3- -5*8 

ifc, ^B3©si)©naESi^ii, K*m*E*j**n=*a*is*»E#j©'j> 

<£<<!: fc 1 -3*<«», If A. BilBjU X(ittto£ftTU*ggE?iJ££t;7?a 1 

- 673^h 7 >X7i7-^3- Kti*6fT*4 e 

$ fcjc, *%B^©m^«s E^iJS ♦ E?'J£^f 1 K,T$ft*iggE?iJ£§i; 
7? a 1 -673i/;^7>X7x7-^3- Yt Zi&'urf-<0'P1& < £ 

ettL^t©T*5. 



WO 97/27303 PCT/JP97/00171 

So flMMBia* W*.tfffi£IBISU COS-K CHOli^i £*15 0 £ 

W*.tf*»BT?ii. p U C 1 9 tt<h\ BST'tt, p YE U r a 3 £&*ffl 
USTtts pBLUE Bac4<£^, C 0 S - 1 mMT'l*. pSVK3tt£\ ? 

Sbi:, #5*HJI©*S&;i a 1 - 673WH-7>X7x7- tf©K!it2Ffttt± 



«93U C©*>/<*K©7- /ft»«r*m\ *©8I5#7 i /KE?»J*«SL 

Bl\ 7?8a£*©c DNA£&S£ LTPCRfcfcCttU, al-673->A- 

T> ISyD-7'^ra^T7'^)rBfe*©cDNA7'fy5U-i4'«tf)a 1 -673 
^H>7^7*7- tf*3- cDNA^W-rs^a->«r«-^Ls 

cDNA^Ufca 1 - 6 7n^H>7>Z7x7-t?'0^ff7. 

JUtWCtt, «B!$ftfc7'* a 1 - 673i/JH>7>X7x7- tf*ffll»T % 
T i J W53M>Wft*''n -7 o flJx.tf S D S - * 'J 7 ? 'J Jl7 I K YA-Binacftic 
(fcU iU7 hcc/D-y^ >rft»cJ:»3PVDF«Cls3¥Lfcft> &6 OkD 
8©'<V KtrtW<-*PVDF«*«H)iaU 7-DfO/-?x>t-af) 
BWWetlT'Jo EM* • E?'J#-t 3T*?n5fll-673W^7>Z7x 

7— tf©7 ; y^scDT $ /wemt'&Zo 

£tz, ftUa 1 - 6 73y^h7>X7x7-^SDS-f 'J ;l/7 ; 

Kyji/mmfts&ic&u *»8c»»cj:u»(t$nfc^rf-KKM-*iU5' For 

D-yf-f >/£»r.fc$PVDFJfcK|£¥Lfc&, 6 0 k D a <D'<> K£tW*S 
PVDFWH3J*3ttiU »PVDFR«IK-±-cyDx7— b\ f]^.(tf'J ^;Ux> 
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y—tftm \. o fcfc, IIP V D FBKOfr J: '3 ^Wtt^ttltH L . 

ii i -j 9 *7*7 ^-£*ft*'ftDNA&j£«rt?&fiKU al-673Wl/h 
7 > X 7 x 7 — tf c D N AO&SK&ffi-f 6o 

iiE?iJ#^80 i ^x^^-MU 9 4 "C ( 1 »PJJ) s 5 5°C(2t> 
Pel) , 7 2°C (3 #18]) £HM7yl-£ Lt> PCR£2 5^4 9 frcro Ztiz 
JzO.tol. 4 5 kbp©DNA»rfr*lt«t*o 

*«S*ifc&DNAKrtf-£7'n-7'<!: LTffll>. 7*7-^^ 7 4 -y 
a 7^K^OcDNA7-f7'7 'J -<P£*)a 1-673WH7 

^7*7-«3- k*scdna*£**s? 

(D?D->^t,a 1 - 6 73y;^7>X7x7-t'^3- h'f 5 cDNAO 
WHT7C 5. #4.n^»c DNAOffiSE?iJfcJ:CfKSSiByiJ*Mi 

tfcos- iiBia*i§*u simian 1 - 673-w^ 7 >x7x7-ff 

1-7^7x7- tf«-SK1-5Ci{Ci«3, iffl&ia 1 - 673i/Ah7>77 

*P^®7?a 1 - 6 73^^1-7^7x7-^3- K-T^iie^fciO' 
*®7M?teT**DNA«frM'»±> a 1 - 673-/;^7>X7x7-tfM** 



WO 97/27303 PCT/JP97/00171 

>7. 7 x 5 — ©fWHttifc WfflT* So 

*3gB^©gjE«ottS!m«*miiT{i, a 1 - 673-^H>x7x 
7— t?jSHt*Wi"«5 t HfflgSHS*tt-C*ntfs t^tt4fe©TfcJ:l». a 1-6 

HEfflKU k hWSflliU k hflH««l8*&<*H , <&ft*. 

snsiiicto. 5r*aiBRiLT«*«*(c»ctiasn*©T, imam*. 

S*£tf> oj&fttt t*©«MI<j:«flFtt L &ffiil*tt i LTffl^ 5 C i *<T- ^ 
5C£ri<T£*o »y6Lfc«. ^t>^D7^77^-, 

k hWSifflSS«fc , 5a 1 - 67a'>;H>7>X7i7- t LT 
-So C©«#. k hffaMBISMKN4 5©o- 1. B-73S/;bh 7 > 

77x7 — t4, mi&(oWi&R#iR&x&&^T»%?£mz%m<ote^w#T'V} 

AS&k 5mM 2 -^;W7*hx? y-/Ufc«fctfO. 1%CHAPS (3- ( 
(3-37; F'7"Dt'i) - 1 -7*o/<>XA'7**- h 

) ^MU-iMm pH7. 5T«^£lfc£ff^ fiB*tt£-f * 
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$<i>{C. Cl©g£&£Q--fe7 7D-x, GDP-^+if J-)VT i >--tr7 
7D-X, (G 1 cNAc /9 1 -2Ma na 1 -6) (G 1 c N A c £ 1 - 2 M 
a n a 1 - 3) Ma n /9 1 - 4 G 1 ucNAcj31-4Gl u cNA c -7X/< 

s *gB/J© 7 D-W^7>^7 i 7 — \f*imt 5 C i *<T' £ So 
*56WOt ha 1 -673^^7^7*7- tf©B*ffr£W&1fli, #;© 

c i ) m : 

(Gl cNAcj91-2Manal-6) (Gl cNAcjSl-2Ma 
nal-3)Man/Sl-4GlcNAc/51-4GlucNAc-R 

) ££g<*£ LT, /7/'»y*X7x-h-73-X^^ 
OSfcRiriauc 1 uNAc©6firO*KSlC7 3-x^f5^L > (G 
lcNAc/91-2Manal-6) (Gl cNAc01-2Mana 
1-3) Manj51-4GIcNAc^!-4 (Fucal-6) Gl 

( 2 ) W%i£&<nmm 

*J6W©t ha 1 -6 73-/;K>7>X7x7- tfg&OjMSEii. <*©«fc-?<c 
LTftofcc «8**<D7X/<7^>*4 - (2 -f'J v;U7 J y ) 

7^^Ti > (PABA : -NH 2 (CH) ) , -NH-py r i d i ne) T 

K*fflV*5 73-X£Da 1 - 6IS^TIE» L^iE*Ki6©^JK«jCD 

»6 2. 5»M*J;CHJt*<*T**M (GDP-73-X) 6 2 5 tf M£#tT 
2 5 OmM'yx (ME S) Wm. pH7. 0, 4 0 u IK* BKtt 1 0 ju 1 * 
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COftftTT, UMBCl pmo 1 e©G 1 cNAcfil- 
2 Ma n a 1 -6 (G 1 c NA c ^ ] -2Ma na 1 - 3) Man^ 1-4G1 
cNAc/91-4 (Fucal-6) GlcNAc-R (Rf±A s n -NH- ( 
CH, ) 4 -NH-Py r i d i e) *£CS*>©& Lfc„ ' 

(3) MiipH 

*«W©t ha 1 -673->Ah7>X7 £ 7- t*©£gpHtt, E! 1 ©&& 
T**n*C4<* pHtt7. 0-7. 5ttiEC*nffitt*'frLTl»* D Hi in 
fc^Ts PH4. 5-7. 5tt5 0 OmMyx (MES) *«* (M*) p 
H.7. 0-9. Ottl 0 OraM h UX-ttHMrit (SA) *ffli»T«IJg*fTo 

(4) pHgc£& 

*589!©t ha 1 -6 73->-fch5>X7x5-H?©pH8Jgttl*, H 2 toft 
pH#j4~l OTfel?, #CpH5-9©MK*>C»T$JET*5o S'l 
]SKffl^fcttlf«[tipH3. 5-5. 5(15 OmMft&g&riK 01=$) p 
H5. 5-7. 5145 OraM^ (MES) £3t& (HA) pH7. 5-9 
. 0tt5 OmMhy*-*|lttlr« (SA) £ % pH9. 0-11. 5 

HJ * A«lrft (6=ft) *«WOBE**aHllr«+T?x -£ft*' 

n©pHc*>*^T, 4°c> 5B»m<aaLte»©»#stt©jM3e*ff^/=o 

> 01 {i*%Bfllcif5?#^n5t ba 1 -67^;H> 7 >X7x7-tf'©pH 
(MM) iffl^Ste (%, ttlfe) H2-ttpH (MM) 

(%> IBM) 4©Stt*jj**- 7*5 7T** 0 

( 5 ) £iSfiS 

*SMB©t h a 1 - 6 73^h7>X7x7-tfffliia8Eli> EJ3 »:*f 
.k^C, #j3 7'C^jfiT'*'9, ttz, 2 0-4 0 TCOiSHTMEJB RltlT* & 

(6) 2ffl6&Jg^f^>^*tt 

it^K *%B3©t Hal- 673i/A|«7^7i7-tftt2i4B3PffS 
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(7) 

**W©t ha 1 - 6 73^h7>X7x7- tfOWMttlStt* SDS-* 

•j 7 ? ^7 = Ky^?sm*ft»wteoT, ft+mm 6 o , o o o ©£ c ^ic^- 
( 8 ) ff?ai 

*3W§©fc ha 1 -673->;H>7>77x7-tfli, OUS^MH^i 
LTIBiaiKCflWEt***. Cft*TC*£a<t£3*lTl,>47*i*©a 1-67 
3-/;l/h7>X7x5-*'tJ«tO ; h h8£l£&ti£tll!&©a 1 -673->;l>h5 

ic|»©tt V WtiLVVm £ ft £ C £ K «fc 9 «*«*ictttti $ ft* IMftl 

JbE&Kftt&AT, *»bho l-673i/;H>7>X7x7-t:U M 
ipH, ^fi©.$.T\ 'c£*©t h8J&ttia*i£8BI&E6*©a l - 

673y;l/h7>X7i7- tf (SSpH6. 5.^fi3 4. OOOfciO^ 
9. 0 0 0 ) £ittB&awc««r5»«teBHftT*S. 

**W©h h a 1 - 6 73^^7>X7i 7 - b'^fiJfflLT. TE*5*» 
SCOT'S*,, 

(1) 7*><7*>tt&S8«ic|fffcK:7 3-x£illAU «tt*ift£AIttfc 

(2) *S5W©BSR£tt*«S*SC£CJ:»3, 11* ft 9 C£*< 

*l8W4t ha 1 - 6 73^^7>X7x7-t'*3 - b't&&Gr¥-X'i>*) 
ifte^ttra 1 - 673yi^7>^7x7- t?£=J- KtS&G^T&Sc 



IS 
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»JA£S8«ttE?iJ« • E?'Jt# 9 lC7F3nS£g&?iJ££t;a 1 - 6 7 n •> 

B27iJ8-Sf9fC7K$n£ 1 9 8*l<D7f-^b 1 9 1 9 §@©/7- 

*^(D— HJfiSieS{±E?iJS • E#l*^ 1 0lOT$n57 = ; &E?'J<D'J>tt < 
£©lo©7 If Ax MB*. Xlittfl0;*ftTl>S7i y&E?<]£ 

=»- Kf iafi^iSCo 1 - 673^h7>X7x7-b'^3- K-tSitG 

5**>tc. *£iy§©3SS6SI»{i, EfiJS'E?ii*-^9(^#n-5^SE?iJ*^t; 
a 1 -67ny/H>7>X7x7-lr^a- K-*-S»£^©{J>tt < £ fe-SBK/N 

aia«a£LT(^ witf**B, mmnt'vmmwftti 

IMMB^ ^JiifSmiBliax COS- K CHOmfflit'i>mft>tiZ>o t 
fc> ttttlBJSv W*tf^'Ott«J»ia, 77t*K-T->^lBiatt£**<*»f^tiS. 

AUSTti. p U C 1 9 Vt\ p Y E U r a 3 TMtt £\ 

ffflUSTIi, pBLUE Bac4fc£\ C O S - 1 fflBST'lis pSVK3^i\ 
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bMDB«B«ai*fflcDNA«r»ffiiLTPCR*i)Ct£l\ al 

-673^h7>X7x5-tf*3- Kt*ite^***LT, 7o-7£-ft 

*«fc*>a 1 - 6 73->;l<h7>X7i7-if^3- K*4cDNA££W-*".5? 
D->ft*1**U a 1 - 6 77->*h7>X7x7-t'^3- KtS c DNA 
£lMiU ftl^ !£cDNA£SH>Ta I - 6 7 3->A h5 >X7 I7 - 1*0) 
^£fT7o 

(WSftfca l-673^h7>77* 7 -tf*Jii^ 7; 

j wssmwsi&cs 7 . wiif s d s - -p «j r ? u jit i Ky^*aiwft{=et l 

'<> K££W7 SPVDFM^-tfWfcBU 7 , nf'f>i/-7x>t- lc«t*?E?iJ 
ft£^fT7o BS?'JS • B2?"]#-i§ 1 IT'^^nSa 1 - 6 7 a •>;!/ K 5 >X"7 x 7 

ffKa 1 -6 73->;H> 7 >X7x7-t^7Df7-t\ Witf'J v 
/l/x > hX7*f- ^— «f S D S - # U 7 7 'J *7 ; K-y^SlflcftCflt L > 
n%ftW)£ji<0M£t<tltz'<71- V&iX&JiU? ba7av7-< >^S(CctOP 
VDFMClS^L/c&^T'f- KKK-££tiV<> KfcttUtbU 7*otM 
i>^-ti«tOE?'J&££fr7o mim-WLW&m 2RCM 3T^n5a l 

- 6 73^^7^7x7- e®m#Ti /&e?ij£$5 0 

75^t-, |E*J#*§-l 3®75 /MEflU*)* EBIS^l 5T-7K$*l*£gE 

^h7>X7*7- if cDNA©Mi:«fflt5» 

0J*.tf, t KlfJBIBKl4*©cDNA**aiL* E*J3* 1 
7^-£E?iJt^tl 5©; 'yn^^-^dffiU 9 4°C (3 O&Efl) , 
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4 6°C (3 O&ffl) x 7 2'C (l£3 0#IB!) * 1 IK 9 )\,t LT3 6^f7;U 
fT?C<i:lc«k^, #>2 0 0 b p©D NASrJf So 

JtfcSftfcRDNABrfrfc^o-ri: lTffil\ fv-9'^ 7*'J ?4 •> 
3 >ttlCJ:*K t h gfiSaiSa**© c DN A5 -f 75 'J -*«t <? a ] - 673-> 
;Uh5>X7x7— If^n- K+S c DNAfcftfjtS^o-Z/fcfcfc***, 
C^Lti(7)^n->^^a 1 - 6 7n->;l/ h-5 >X7x7--tr'^n- K'1"5 c D 
N A ©JWtfcfT 7 £ 4 *<T * * 0 f# 6 ftfcR c D N A ©£SlE?i):fe «t CFttttSE 

RcDNAJiffciK?:?-* 0*J*.<fp SVK 9 9'^fl 

tfCOS- HMSfciMU IXliStt^ba 1 - 67ay;H7>X7x7-f 

x7- trS-Sitf So 

•eo^P^TfcSDNA»Tn-(i. a 1 - 67ay;H^7>X7x7-tf©tW 
^©^©iie^Brtc is i vr Wffl T * S » 

>X7i7- -tf ©»S!tt 4" ic Wffl T* * . 

HBeffiJILttKH 

Ell li. *5S«W07'^Ka 1 -6 7n->^h7>^x7-tf©£iipH£7K-f 

B2tt* *%Bfl©7'^§Ha 1 -6 73y;l/h7>X7t7- <?®pH£5ttt£7K 
lM2lT'*S. 

IB 



WO 97/27303 



PCT/JP97/00171 



H3(*„ *%W07?Ba 1 - 6 7n•>;^^•■7>X7i7-^f'^D£ilzgS ; £•*■t 
H5«. *56M©t ba 1 -673->;l/h5>X7x7- fe"©pH3ciEtt£jjr$- 
0611, $|lfi0t ha 1 - 6 73 i/;Uh7>Z7x7-Hf©£M*£*r*ig 
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«ffl*J*©T^/*74 J >*4 - (2-f'J 5>;l/T2 /) 7f^7;> [PAB 
A: -NH- (CH, ) 4 -NH-f'Jv» T'%.ftm& LT&2> TKatttf 3 

r» - X*< a 1 - 6 tS^Tte^ L fc»*RJ6©^lft«j© JKg{«(t ? d v h ^ 7 7 a 
- C J: 5 S 3fe«ltb*<oIfil £ tt 5 o 



Mfc«ktftt#f*T&SSa (GDP-73-X) 625 «M*t%t?2 5 OmM^ 
X (ME S) ^Sr^u P H 7. 0, 4 0 u 1 »c, KHtt 1 0 0 1 fc«fcCH. 2 5 
% HJ h > X - 1 0 0 £jS»0fi£-tSc 3 7 "CT 1 l*HEJ6Sit-fcft. 5 #^05 

«j©e , -^*»*ttlti8TS«-rs. 83?S 1 :©^TT, l ^ibjj: 

lpmol©GlcNAc£l-2Manal-6 (Gl cNAcj31-2Ma 
nal-3) Man/81— 4GlcNAc/81-4 (Fucal-6) GlcN 
Ac-R CRtiAsn-NH- (CH S ) < -NH-Pyridine) ££U 
Z>hV>t Ltz 0 

(1 ) r ? b©bhw» cb aft mmom® 

?9$a \ 0 0 g£2 OmMU >&i] ') (pH 7. 0) tfT'7-'J > 

»8to. 5%©h y h>x- 1 o ozstsmmmzm^T. mmomth 

(2) Mag^ii©»j©gg 

0. 05% MJ h>X- 1 0 (K 5 OmM KCl'&ti^flmM 'J >gf 



10 



WO 97/27303 PCT/JP97/00171 

iJ i )OL.I&9M (pH7. 0)T% GI cNAcjSl-2Manal-6 (G 1 
cNAcjSl-2Mana 1-3) Man/Sl-4Gi cNA c /3 1 - 4 G 1 c 
NA c -7X^ ,J 7^>--tr7 7 o-x©*>5 A ( h5 >X7x U >fi*©T^T 
D7/T5^ K*7A) £TObU ±12 ( 1 ) TaW8Lfcffl»3Rtttt} 

»Lfc8L 1 M KC 1 *£ttHflW*T*tti3-frfc. ftK, 

&£'rtr> CiirJcO. 7**18 a 1 - 6 7=) ^ h ? yx7x7-t^#5:i^ 
T-^fco wOJ^KLTfc&ttfcT^JBa 1 - 673->;^7>^7x7-t"(j 
, S D S * ! J T ? 'J 4/7 i Ky^*»*«Ts TT^Sft 6 0. 0 0 0 
— /<> K**U ^tt«itc*gH^-*flh©/<> Kli*&*vf, ffi© h-?>x 
7^7 — < s ^^Jt»g?^o a a T* -5 fc 0 

to KW*tt, PH7. 0-7. 5fl-iaicS5oStt£*Lfco tt*>\ flHKfttt. 
2 0 0 mM i X (ME S ) (HA) Lfc 0 ^5 

»c«tO?#t.nSa 1 - 673i//bh7>77i7-t'(DpH, Sftii!te*§*fS& ( 

%) 

Tl^-5*<. i£B*5;lipH 4-1 OTJt»fl93c3iT*«3. 1#C p H 5 - 9 ©BJCfc 
^TJ;»)Sfftt3c«tk*«Lte, «Wltt» pH3. 5-5. 5Ji5 0mMP^ 
«ifft(i=ft) ^ pH5. 5-7. 5115 OmM > x (ME S) tfffift ( 
1A) ^ PH7. 5-9. 0{±50mM h U x-£K&3t& (QA) p 

H9. 0-11. 5{i£®e7R^Hj7A&ai& (fi=ft) £x *nwi^fc 

o ^7 7©<tttl±#jfcHJlu:J;t)fc£ft-Sa 1 - 6 7 3 ->;U h 7 >X7 x y— \z<D 
PH. 
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2 o~4 ovtoimv-HbXftm'&mtitntktiiz. ttz, ansa- 2 

0*CWi< £ M**£Wtt*JEC*<DStt*«*l,fc 0 gfrftli. 2 0 OmM 
(ME S ) ttfffc pH7. 0 (HA) £««lfc 0 /7 7©«tttt, B 

— tfOffiftStt (%) 
£ < rollers?* tt * ©S&©3£3itC 7^y->A, £•© 2 ffi&jg 

#ttStt£*Lfc 0 +l/-hJ|T-*i5mM EDTAOSqaETTfc-f- 

H3SPJ2 

■ZIMajz L 6-7J y;^7^7x 7 -t'g)7 - V^7£ y »EWg> 
5 <t 1. 6 -73^ h 7 ^7x 7 - t?£SDS- 

* 7 ? y jit i h'Ytuvsmjsnzm 1 xbnD7o-;f^> y&\z «* 

OPVDFH U 'J*7t±BD ICiBI^Lfcc KPVDFI^^-7y- 
7'J iJ7> H7;b-G 2 5 OiaO^feL^ 6 0 kDa©ttIi:f-07^' a 
1 -6 73->;Uh-5>X7i-7--tf«0'<> K£fclfcLA:„ 

, '<-rt->XfA 4 7 3 A7°D7 L 'r >->-7x>-tf- (77"7-f K'<-f sTi^f- 
•M±£D KfltU a 1 - 6 73v;Uh5>^.7i5--tf'CD7 5 7 3^7 i y&K 
?'J£&£ L fc. tlfzT i J Wm>\$:Wtm • Wfr\tt 3 {c^to 

1 3 jt g©IS5S!L/c7^rHa 1 - 6 7a ->;U h5 >X7 i7 - tf£S D S 

PVDFSg (i WTttSlD \ZW& , 3ZmLtZo ttPVDFK**-- 7x- 7 
'J 'J7> h7;l>- G2 5 OK.fc'S&feU 6 0 k D a ©ffiSlc#— <7) 7 ? JjS a 1 
- 6 73y;bh7>X7x7-tf©^> K£&tiSL/Co 
*Cs K££irPVDFflf£tt)i9W*K 5 0 %/ 9 J -^TJRSfefeLfc 
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&> »PVDFJ»«JM-*1 USO*) 5^x> K*7W--tf££tfl 0 OmM h 
') **mmim- 5 %7-tr hx h y ;b (p H 8 . 2 ) 3 7 °CV 1 2 BtfiU&S 

fcjfflaw«*(*^DTh/57^-cj:-»r»iBU 3 -on*-?* mxmtz 

- h Lfc HJ 7/l/*Dg£g&Sft{fc7"l/iM ?^K?7X77^>'-7^^-i: 
*LT$£&£ it/c& iC, '<^f/XfA4 7 3 AT'nr-f >->-*x>-y-- (T 
7"7-f K'qti'Xri.ail!) CflfcU r?ISal-673y;H-7>X7i7 
— t?©SB#7 i / »E?iJS:*3tLfe. **S£n/c7 i / 8EE?iJ£E?ilS • E?J# 

1Wi4 

PCRtci;5:7°D-7DNAg>fEfiSt 

^JS0<J 2 *f «t 3 T» *titz.T i J W5®\1b ttCLT, E?iJSS • E?>]&-t 7 
fc«fct>'8lwT*$tt£i 7^77^?-5MLt. E?iJS-E?iJ#^7T7^$ 
ns i y ?7.7 , 7'f-?-te-tr>x7'7'f LT, EWS * E?"J§^ 8 
ftS $ y 7 7.7*7^ -7-ttT>*"fe>*7 , 5 -f T-i LTPCRRfolC^fflL^c 
o PCRKJEI4 2 u g7^J!SE6*OcDNAs 2 5 pmo l et^XT"?^- 
(E?iJS-f-7T/j^$n.5 i ^X7*7^7-) „ 2 5 pmo l e 7* >x-7 
(E?llft8?*Sn5;»^X7'7'f7-) , ££#2. 5#fiTa 
q DNA#y Z-7— fe'££fr5 0 mM^trt 'J 7 A- l 0 mM h >) x • &BMS 
9i&(pH8. 3>-l. 5mM£{fc-r7'*>7A- 0. 0 0 1 %-tf7-f>- 2 
0 0 uM-dNTP5KM5 0 0 1 <K 9 4X: ( 1 t>Pbi) , 5 5*C (2£IBJ) „ 
7 2°C (3»RB> £llM?/U£n:PCR£2 5 "frY ?;tfrofc. 

P CRR£8W>K£»[ 10*14, 0. 7 %7^D-xy;uwa*»n«ts 
ZtlZ±Z>. PCREfl5gfeT&SDNAir*t©fcfS£'{T^. E?J*^7TS 

p $ ©d n Aiifr*<5iis$ nfc. 
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StDNAKfrfcT*?* • K p T 7 BLUE t-Vec to r C/'<->*x>tt« 
6KE*®7 5 yReW=fiS**DNA*<*tb$*U l£DNA»rfr*<a 1 - 6 

3SttW4T»S>ftfcDNA»rK-£ a- )! PdCTP (3000 Ci/mmo 

gtll cDNA^-frf'J - (70>-r-y 7t±£D frff?-*"*-?*)? 
-f-tM'vg >&\Z&<0. a 1 -6 73y;lh7>X7i7-b'^-Kt5cD 
N A £ * * n - >#0>#.m£'{T -> tz 0 

Q7J®0>7 : 7-9Ztil%ltzm%:> 5fflO»tt^n->«:c U c2, c 
3, c 4. Rtf c 5J&<f*£ftfc. I£?d->#c l&tfc 2 tt*OftS*>&^« 

HaSff>J6 

cDNAttt^D-^J;^ l - 67ri/Jl'h7>^7i7- tfifife^OD 
- KWKtRH^y ^-p S VK3 tr-y-y^o-jivL^o Jtol-673i/^ 
h7^7 l7 - K r «e ; ?-*£fc*Sl'<**-*COS- l tHi&Ici** U 4 8 
■MBtt&fe i&**fflBS£**^ gaga«K&U $£*ifc«B*J©a l - 6 7=> 
y;^7>X7x7- *ftX£tt«MS L fc. 

z'shn-tlt LTmo c k p S VK 3 **ALfcCO S - l ttfifflKSMfe 
<D a 1 -6 73->^h7>X7x7--taHRStt£MSLfc. n>hn-^TIi 
li£^*^A<fctiJ3ttttJ&^fc©K)tfU Si a 1 - 6 7n i/)VY=7 >Z7x7 
— t?it^*6t;*8K**-*»ASflfcCOS- lfiB&aTli2 3 6 0 nmo 
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(1) t hWaBtBiaMKN4 5to&1ll&*fc&»<i>EBftM&<099l 

M.I 1 6 4 Omm: Ham' s F - 1 21$*= 1 : 1 <73Ml«*£*tl!KT. 3 7 

•7 h->U«-PSn«:iaiC«k<D 2 U «•/ h;m«*L, 5 mM 2- / A,ij~fY3.9 J - 
;bfcJ;[/0. 1%CHAPS C3- ( (3-37; K^nfA) i>y*-;l/7>* 
^) _ i -7 , D^ , >z;l/7 1?-- H ££tf HJX-$S»lKfn£s pHT. 5 
-C81itt£ft£m\ fiS9R«tLfc 0 $£>K, :oflWI»*Q-b7 7 0- 
X, GDP^t/'-/l'7; >*7tD-^ (Gl cNAcj31-2Mana 
1-6) (Gl cNAc/91-2Manal-3) Man^ 1-4G! cNAc 

0 1 - 4 G 1 c NAc-7X/<7^>-t77D-XS©^7A^D7 h 
■f-CttU fiHtS»*«*r*«M® t ha 1 -673^h7>X7i7- 

(2) Bl^roigss! 

±E ( 1 ) lc«t^T^ffl»3R}ftJiJ^^ToffiS!^ffl»,^ 0 5 mM 2-/ 
)\,-h-f\-3-5 /-*%.V0. lXCHAPS*£t?M*-aBMMr»U PH7 

H-©ttflr»Tife»Lfcf*, 0. 1M Na C 1 ££t»|ilttii»TigtilLT*fc 
Stta^^^^/Co Sttll^^|!Bn«igJglt-TSIi U 5mM 2 - ^ •? Y 
x?;-W0. 7%CHAPS^t-h'JX-^»aar«x pH7. 5 T?« 

rn-X©*7Ai:ffiLfc„ &{fcti0~0. 5M*T'©N a C 1 HMli««£)BSJc 

0. 15-0. 3M®i5ttl#£ft£TIW*ilIt'e*IKU BHtfcJTofc* 
s 5mM 2 ^7>^hx^y-^*5«tO : 0. 7 %C H A P SSrtt; h 'J X- 
&BEtt9nK. PH7. 5T3HSftLfc (G 1 cNAc/3 l-2Mana 1 -6) 
(Gl c NA c 0 1 - 2Ma na 1 - 3> Ma n 0 1 - 4 G 1 cNA c £ 1 - 4 
G 1 cNAc-77/?74-'>-b770-xc^7Ai:iL/:, «ani0 — 0. 
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5M£T©Na C 1 SMttK*3ECJ: oTJfofc. 

0. 2-0. 5MOSttB^ft«TRn«UIT«SLx tttttff-JCiK: 
thai -673i/;l/h7>X7*7-^?|S:i!5<T#fc. 

ft&ftfct Ka 1 - 673^h7>X7*7- tfH^tt* SDS#M7? ') 
)17 I Y¥A/*Sm»KWHk% 0. 0 0 0 ©ffill=*-><> K**U ffe© h 

«i«+Ttn^n0pHC*»^T. 4°Cx 5B#H&SLfc»©»#Stt*;j*LT 
a**JipH4— I OTJttJWS^T2b«5, #fCp H 5 ~ 9 ©fflicfci* 

a^ti k u x-^sBMinf«*fj:c;a=ftti0j»**^ h u ^ Lit 

*£W©**©£l*K{i, Bl 6 tc*-Ti -5 «c 3 7 TCftiSJcBA itifc. *fc 
, 2 0~4 CCOHSH-c+TMtftffl^tmi-^iar^&nfco aWSStt- 

. 2ffi&***>©«#ttJ**3ttl>£ISIftLfco 
8 

thai - 673yJl/t-7>X7x7-t'Q7 - 7&E£?i]©&% 

1 w gOSBiUt ha 1 -6 73Wl/F7>X7i7-t'^SDS-^'J7 

vdfr u y*rtt«) 9>'<9K&i&utz* rpvdfr*7-7/-7* 

■9 'IT » y^-G 2 5 0 ICfc •jSfefeU if.-) 6 0 k D a ©&»!;:#-© a 1 - 6 
73y;^7>X7x7- tr'©/<> K£tefcBUc 0 ft{^'<> K«r*tPVDF 
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m&WW) 5 %%*9 J -.fcTftftftLfcifc, '^*->^tH T 3A^dt 
^>->-^i>^- (77*5 4 K^V^vXrAihS!) (C*U thai -6 7 
a-Wb h7>X7x7— 1?©7; /*«7 i 7 &E?"l£ft£ Lfco Zfc5E£tl^7 

H3£ff)9 

thai -6 73->;bh5>X7x7--tf(PgK#7 = /&E?']g)i%S£ 
#)5 w g<Z)?S£!L^t ha 1 - B7^;^7>X7x7-t'^'Jy>x> K 
"V/?-*'— £fi£SL S D S -# 7 7 'J ;UT i K^*^U5g§\«citrfC#t Lfc&, 
jnUy- ho7D-;f^ vrfttCfOPVDFIi (i 'Jtf7*±83) fC<7*^ Klfttf 
?^g?U:, KPVDFl^?-7y-7'J M 7 > h7^-G 2 5 0KJ;»9& 

tC* ><7>2#©i£/<> K££t;PVDFI!ii£tf]<9^ 5 0 % 7 ? y - ^TSftjfe 
feLfc^L '^t->XrA 4 7 3 A7°dtM >->-■? x.y*f- {J-fvJ K'<4 
*->X-rA}±g!|) tC&U thai - 6 7 3 h 5 > X7 x -5— tf'©rtS157 • 
/KE?"J£&5eUc 0 &5E£ft/c7; ZleE^E^mcDE^J^f 1 2*iiO'l 
3 iCTjrTo 
HSfeffj 1 0 

PCRtc.fc£7°p-7'DNA<Z)fft& 

fUfctfiJ 9 T'ff £ fttzT i J KE^ ttl-LTx E5im©BE?iJ#t 1 4 J; Xf 
1 5lC*?ft5; -/^x77-f7-^)KLfc„ E?"JS©E?iJ§-t 1 4Tg£ft 
Si -y ^Z7"7-f v-li-trVxr^-r-r-iLT. E?'lSOE?iJ§^ 1 
*l£ i •y?7s7*7^v-[i7>f-t>X7*7-1'-7-iLT{gffiLfc 0 P C RSJo 
l±2«g- t h£*cDNA. 2 5pmo 1 e -t >X7*-7 Y v- (E?ij£<DE 
?'J§^1 4T-^^n-5i yy-X7°7 -<•?-) , 2 5 p m o 1 e 7>ft>X7 
(E^JgCDE^'JS-^ 1 5tr^StlS;7 7X7'7'f7-) > &tf2. 5 
*ffiTaqDNA#'i^7-tr'^t5 OmM^b* >J 7 A- HmMh'JX- 
(pH8. 3)-l. 5mMi£ttv7'*->7A-0. 0 0 1«t7f 
>- 2 0 0 jiMdNTPK£J8«5 0 // 1 4»» 9 4 "C ( 3 0 tMWIBJK 4 6°C( 
3 0#IHJ) . 7 2°C <1»3 0 8>SJ) *HM**£LT3 6tO/l/fr7Ci 



27 



WO 97/27303 PCT/JP97/00171 

P C RjSft&ORfcifc 1 0 u 1 2. 0%T^o-x^«ftjkftKflt-rs 
CtfCtOs PCREJ5e«a'e**DNAlfrfr«)»S2*ffo/to Ttf 
a-xy^Sljj*i:fet^2 0 0 bpO**SfflDNABrJi-*<itB$nfc. 

&DNAfrtf-£7-7Xi KpT7 BLUE t -Ve c t o r (/'<S*x>&ij 
) 4C*r^o-->/U ttSE^JOttEfcfrofctt*, EfllSOEPJS* 1 2 
fc«fctn 3JClflK©Ti /»E?IJ£-=)- KLTl»4di*<W5»3^ttt»), ISDN 
AHrK"** al-67n->/bh7>X7x 5 — t? itfrF©— ffi#T* S C t MrBS 

Sign i 

thai - 67 3-^h7^7i7- tfftfc^^Bt 
HffiW 1 OTi#t>tl/cDNABrtt-£ (a- 3 'P) dCTP ( 3 0 0 0 Ci/m 
mo U 77->tAtt») T^^H/ctO^T'D-ytLTffl^, t h^JSIffl 
SSMKN 4 5**AZAPcDNA5'f^5 iJ-*>6^5-Wr"J ^-trV 
•> a thai- 673->;^7>^7i7-b'*3- Y~th c DN 

A J fedW1-*^D->(*©** ! fe?f-9*:» *^2 0 0;ff«©?*7-*tlft*Lfc*£ 
8<@©Plte?a->#c l~c 8*<»&ft;fco !£?a-><*c l ~-c 7 ttSJ 

UttW I 2 

bhal-673y^ h 5 >X7 j. 7~*;(£>jfeg 

flttWl lTftMlfct ha l - 673-W^7>X7x7- tffca-K+S 
cDNA4St^o->(i:J;»)t ha l-6735'*h7>77x7-tflfif 
CD3- KfRttfeKH't^-p SVK3CD , ^d-- , /I>'£. K« 1-673 

•>^h7^7i7- tfite^^t-fi^^^-^cos- imsicvau 

nwuf 7 ^7x7- l*MEj5tt$M£lfco -3 > hD-;Ui LTs -mo c k 
pSVK3£$AUcC0S- l ttUSOlifiW'tt© a l - 6 "7 a >Jl h 7 >X7 x 
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iSAStifcCOS- iaBSST(S2 1 3 0 nmo i e /h/m ffXBK&Xli&tt 

#^©-7'? 2I-6 73'>;^7>X7i7-tU h a 1 - 6 7 

£fc> *56W«t h**a 1 - 673yJ^7>^7x7-b't, i^©t h 
a 1 - 673y^h7>X7x7- tfili, S{&2WttK>&<«*a>jSlT*fc < M 

So 
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E?m^: 1 

: 1728 

mom : m. 

tt®& : "*« 
|.tfoS>- :flUM* 

E?'ltf>fI3S : c DNA to mRNA 
IBS 

'EN 

ATG CGG CCA TGG ACT GGT TCG TGG CGT TGG ATT ATG CTC ATT CTT TTT 48 
Met Arg Pro Trp Thr Gly Ser Trp Arg Trp He Met Leu He Leu Phe 

15 10 15 

GCC TGG GGG ACC TTG CTA TTT TAC ATA GGT GGT CAC TTG GTA CGA GAT 96 
Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 

20 25 30 

AAT GAC CAC TCT GAT CAC TCT AGC CGA GAA CTG TCC AAG ATT TTG GCA 144 
Asn Asp His Ser Asp His Ser Ser Arg Glu Leu Ser Lys He Leu Ala 

35 40 45 

AAG CTG GAA CGC TTA AAA CAA CAA AAT GAA GAC TTG AGG AGA ATG GCT 192 
Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Mel Ala 

50 55 60 

GAA TCT CTC CGA ATA CCA GAA GGC CCC ATT GAT CAG GGG CCA GCT TCA 240 
Glu Ser Leu Arg lie Pro Glu Gly Pro lie Asp Gin Gly Pro Ala Ser 
65 70 75 80 

GGA AGA GTT CGT GCT TTA GAA GAG CAA TTT ATG AAG GCC AAA GAA CAG 288 
Gly Arg Val Arg Ala Leu Glu Glu Gin Phe Met Lys Ala Lys Glu Gin 
85 90 95 
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ATT CM AAT TAT AAC AAA CAA ACT AAA AAT CGT CCA CGG AAG GAT CAT 336 
He Glu Asn Tyr Lys Lys Gin Thr Lys Asn Gly Pro Gly Lys Asp His 

100 105 110 

GAA ATC CTA AGG AGG AGG ATT GAA AAT GGA GCT AAA GAG CTC TGG TTT 384 
Glu He Leu Arg Arg Arg lie Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

TTT CTA CAA ACT GAG TTG AAG AAA TTA AAG AAT TTA GAA GGA AAT GAA 432 
Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

CTC CAA AGA CAT GCA GAT GAA TTT CTA TCA GAT TTG GGA CAT CAT GA\ 480 
Leu Gin Arg His Ala Asp Glu Phe Leu Ser Asp Leu Gly His His Glu 
145 150 155 160 

AGG TCT ATA ATG ACG GAT CTA TAC TAC CTC AGT CAA ACA GAT GGG GCA 528 
Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 170 175 

GGT GAT TGG CGT GAA AAG GAG GCC AAA GAT CTG ACA GAG CTG GTC CAG 576 
Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

CGG ACA ATA ACA TAT CTT CAG AAT CCC AAG GAC TGC AGC AAA GCC AAG 624 
Arg Arg lie Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

AAG CTA GTG TGT AAT ATC AAC AAA GGC TGT GGC TAT GGC TGT CAG CTC 672 
Lys Leu Val Cys Asn lie Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 

210 215 220 

CAT CAT GTA GTG TAC TGC TTT ATG ATT GCA TAT GGC ACC CAG CGA ACA 720 
His His Val Val Tyr Cys Phe Met lie Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 

CTC GCC TTG GAA TCT CAC AAT TGG CGC TAC GCT ACT GGG GGA TGG GAA 768 
Leu Ala Leu Glu Ser His Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 
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245 250 255 

ACT GTC TTT AGA CCT GTA AGT GAG ACC TGC ACA GAC AGA TCT GGC AGC 816 
Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Ser 

260 265 270 

TCC ACT GGA CAT TGG TCA GGT GAA GTA AAG GAC AAA AAT GTT CAG GTG 864 
Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

GTT GAG CTC CCC ATT GTA GAC AGT GTT CAT CCT CGT CCT CCA TAT TTA 912 
Val Glu Leu Pro He Val Asp Ser Val His Pro Arg Pro Pro Tyr Leu 

290 295 300 

CCC CTG GCT GTC CCA GAA GAC CTT GCA GAT CGA CTT GTA CGA GTC CAT 960 
Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

GGT GAT CCT GCA GTC TGG TGC GTA TCC CAG TTT GTC AAG TAC TTG ATT 1008 
Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu lie 

325 330 335 

CCC CCA CAA CCC TGG CTG GAA AAG GAA ATA GAA GAG GCC ACC AAG AAG 1056 
Arg Pro Gin Pro Trp Leu Glu Lys Glu He Glu Glu Ala Thr Lys Lys 

340 345 350 

CTA GGC TTC AAA CAT CCA GTT ATT GGA GTC CAT GTT AGA CGC ACA GAC 1104 
Leu Gly Phe Lys His Pro Val lie Gly Val His Val Arg Arg Thr Asp 

355 360 365 

AAA GTG GGA GCG GAA GCA GCC TTC CAT CCC ATT GAG GAA TAC ACG GTG 1152 
Lys Val Gly Ala Glu Ala Ala Phe His Pro He Glu Glu Tyr Thr Val 

370 375 380 

CAC GTT GAA GAA GAC TTT CAG CTT CTT GCT CGC AGA ATG CAA GTG GAT 1200 
His Val Glu Glu Asp Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 

385 390 395 400 

AAA AAA AGG GTG TAT TTG GCC ACA GAT GAC CCT GCT TTG TTA AAA GAG 1248 
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Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys Clu 

405 410 415 

CCA AAA ACA AAG TAC CCC ACT TAT GAA TTT ATT ACT GAT AAC TCT ATC 1296 
Ala Lys Thr Lys Tyr Pro Ser Tyr Clu Phe He Ser Asp Asn Ser He 

420 425 430 

TCT TCG TCA GCT GGA CTA CAT AAT CCA TAT ACA GAA AAT TCA CTT CGG 1344 
Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 

435 440 445 

GGT GTG ATC CTG GAT ATA CAC TTT CTC TCC CAG CCA GAC TTC CTA GTG 1392 
Gly Val He Leu Asp He His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

TGT ACT TTT TCA TCG CAG GTC TGT AGA GTT CCT TAT GAA ATC ATG CAA 1440 
Cys Thr Phe Scr Ser Cln Val Cys Arg Val Ala Tyr Glu lie Met Gin 
465 470 475 480 

GCG CTG CAT CCT GAT GCC TCT GCG AAC TTC CGT TCT TTG GAT GAC ATC 1488 
Ala Leu His Pro Asp Ala Ser Ala Asn Phe Arg Ser Leu Asp Asp He 

485 490 495 

TAC TAT TTT GGA GGC CCA AAT GCC CAC AAC CAA ATT GCC ATT TAT CCT 1536 
Tyr Tyr Phe Gly Gly Pro Asn Ala His Asn Gin He Ala He Tyr Pro 

500 505 510 

CAC CAA CCT CGA ACT GAA GGA GAA ATC CCC ATG GAA CCT GGA GAT ATT 1584 
His Gin Pro Arg Thr Glu Gly Glu lie Pro Met Glu Pro Gly Asp He 

•515 520 525 

ATT GGT GTG GCT GGA AAT CAC TGG GAT GGC TAT CCT AAA GGT GTT AAC 1632 
lie Gly Val Ala Gly Asn His Trp Asp Gly Tyr Pro Lys Gly Val Asn 

530 535 540 

AGA AAA CTG GGA AGG ACC GGC CTA TAT CCC TCC TAC AAA GTT CGA GAG 1680 
Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 
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AAG ATA GAA ACA GTC AAG TAC CCC ACA TAT CCC GAG GCT GAC AAG TAA 1728 
Lys He Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Asp Lys 
565 570 575 

K7"J8-t : 2 
E?iJ©g$ : 575 

h#n*j- -.mm. 

EH 

Met Arg Pro Trp Thr Gly Ser Trp Arg Trp He Met Leu He Leu Phe 

15 10 15 

Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 

20 25 30 

Asn Asp His Ser Asp His Ser Ser Arg Glu Leu Ser Lys He Leu Ala 

35 40 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 

50 55 60 

Glu Ser Leu Arg lie Pro Glu Gly Pro lie Asp Gin Gly Pro Ala Ser 
65 70 75 80 

Gly Arg Val Arg Ala Leu Glu Glu Gin Phe Met Lys Ala Lys Glu Gin 

85 90 95 

lie Glu Asn Tyr Lys Lys Gin Thr Lys Asn Gly Pro Gly Lys Asp His 

100 105 110 

Glu He Leu Arg Arg Arg He Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

Leu Gin Arg His Ala Asp Glu Phe Leu Ser Asp Leu Gly His His Glu 
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145 150 155 160 

Arg Ser lie Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 HO H5 

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

Arg Arg He Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

Lys Leu Val Cys Asn He Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 

210 215 220 

His His Val Val Tyr Cys Phe Met lie Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 

Leu Ala Leu Glu Ser His Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 

245 250 255 

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Ser 

260 265 270 

Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

Val Glu Leu Pro lie Val Asp Ser Val His Pro Arg Pro Pro Tyr Leu 

290 295 300 

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu He 

325 330 335 

Arg Pro Gin Pro Trp Leu Glu Lys Glu lie Glu Glu Ala Thr Lys Lys 

340 345 350 

Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 

355 360 365 

Lys Val Gly Ala Glu Ala Ala Phe His Pro lie Glu Glu Tyr Thr Val 
370 375 380 
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His Val Glu Glu Asp Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 395 400 

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys Glu 

405 410 415 

Ala Lys Thr Lys Tyr Pro Ser Tyr Glu Phe lie Ser Asp Asn Ser He 

420 425 430 

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 

435 440 445 

Gly Val l ie Leu Asp He His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu lie Met Gin 
465 470 475 480 

Ala Leu His Pro Asp Ala Ser Ala Asn Phe Arg Ser Leu Asp Asp lie 

485 490 495 

Tyr Tyr Phe Gly Gly Pro Asn Ala His Asn Gin He Ala He Tyr Pro 

500 505 510 

His Gin Pro Arg Thr Glu Gly Glu He Pro Met Glu Pro Gly Asp lie 

515 520 525 

lie Gly Val Ala Gly Asn His Trp Asp Gly Tyr Pro Lys Gly Val Asn 

530 535 540 

Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 

Lys lie Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Asp Lys 
565 570 575 



ti&mn : 3 
mmmz : 26 
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m\ 

Lys Gin Thr Lys Asn Gly Pro Gly Lys Asp His Glu He Leu Arg Arg 

5 10 15 

Arg He Glu Asn Gly Ala Lys Glu Leu Gin 
20 25 

: 4 

E?iJ<D:g2 : 10 

wo 

Lys Tyr Pro Thr Tyr Pro Glu Ala Asp Lys 
5 10 

E?lJ$^ : 5 
E?i]©g$ : 12 

h^Dy-- : sen* 

E*J 

Lys Tyr ieu He Arg Pro Gin Pro Trp Leu Glu Lys 
5 10 

EJiJS^f : 6 
E7'J©£$ : 14 
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Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys 
5 10 



E?<J£^ : 7 
E^'jOg^ : 19 
EH©S : tm. 

mmnffl®. : D N A 
Ef'I 

AARSAR ACNAA RAAYG GNCC 19 
£?lj©g£ : 20 

n©^: i*sa 
hiny- : mmvt 

&m<Dm®: DNA 
E?'l 

TCNGG RTANG TNGGR TAYTT 20 

E*JS* : 9 
ttno&Z : 2100 

mo®. : 2 *tt 
M*Oi?- : ffiM 

E9']©Sffi : c D N A to mRNA 
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mm 

AAGCTTC CTACACATAT 17 

CACCAGGAGG ATCTCTTTGA AAGATTCACT GCAGGACTAC CAGAGAGAAT AATTTGTCTG 77 
AAGCATCATG TGTTGAAACA ACAGAAGTCT ATTCACCTGT GCACTAACTA GAAACAGAGT 137 
TACAATGTTT TCAATTCTTT GAGCTCCAGG ACTCCAGGGA AGTGAGTTGA AAATCTGAAA 197 
ATG CGG CCA TGG ACT GGT TCC TGG CGT TGG ATT ATG CTC ATT CTT TTT 245 
Met Arg Pro Trp Thr Gly Ser Trp Arg Trp He Met Leu He Leu Phe 

5 10 15 

GCC TGG GGG ACC TTG CTG TTT TAT ATA GGT GGT CAC TTG GTA CGA GAT 293 
Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 

20 25 30 

AAT GAC CAT CCT GAT CAC TCT AGC CGA GAA CTG TCC AAG ATT CTG GCA 341 
Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys He Leu Ala 

35 40 45 

AAG CTT GAA CGC TTA AAA CAG CAG AAT GAA GAC TTG AGG CGA ATG GCC 389 
Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 

50 55 60 

GAA TCT CTC CGG ATA CCA GAA GGC CCT ATT GAT CAG GGG CCA GCT ATA 437 
Glu Ser Leu Arg He Pro Glu Gly Pro He Asp Gin Gly Pro Ala He 
65 70 75 80 

GGA AGA GTA CGC GTT TTA GAA GAG CAG CTT GTT AAG GCC AAA GAA CAG 485 
Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 

85 90 95 

ATT GAA AAT TAC AAG AAA CAG ACC AGA AAT GCT CTG GGG AAG GAT CAT 533 
lie Glu Asn Tyr Lys Lys Gin Thr Arg Asn Gly Leu Gly Lys Asp His 
100 105 HO 
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GAA ATC CTG AGG AGG AGG ATT GAA AAT GGA GCT AAA GAG CTC TGG TTT 581 
Clu He Leu Arg Arg Arg lie Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

TTC CTA CAG ACT GAA TTG AAG AAA TTA AAG AAC TTA GAA GGA AAT GAA 629 
Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

CTC CAA AGA CAT GCA GAT GAA TTT CTT TTG GAT TTA GGA CAT CAT GAA 677 
Leu Gin Arg His Ala Asp Glu Phe Leu Leu Asp Leu Gly His His Glu 
145 150 155 160 

AGG TCT ATA ATG ACG GAT CTA TAC TAC CTC AGT CAG ACA GAT GGA GCA 725 
Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 170 175 

GGT GAT TGG CGG GAA AAA GAG GCC AAA GAT CTG ACA GAA CTG GTT CAG 773 
Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

CGG AGA ATA ACA TAT CTT CAG AAT CCC AAG GAC TGC AGC AAA GCC AAA 821 
Arg Arg lie Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

AAG CTG GTG TGT AAT ATC AAC AAA GGC TGT GGC TAT GGC TGT CAG CTC 869 
Lys Leu Val Cys Asn lie Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 

210 215 220 

CAT CAT GTG GTC TAC TGC TTC ATG ATT GCA TAT GGC ACC CAG CGA ACA 917 
His His Val Val Tyr Cys Phe Met lie Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 

CTC ATC TTG GAA TCT CAG AAT TGG CGC TAT GCT ACT GGT GGA TGG GAG 965 
Leu lie Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 

245 250 255 

ACT GTA TTT AGG CCT GTA ACT GAG ACA TGC ACA GAC AGA TCT GGC ATC 1013 
Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly lie 
c 
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260 265 270 

TCC ACT GCA CAC TGG TCA GGT GAA GTG AAG GAC AAA AAT GTT CAA GTG 1061 
Ser Thr Gly His Trp Ser Gly Gin Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

GTC GAG CTT CCC ATT GTA GAC AGT CTT CAT CCC CGT CCT CCA TAT TTA 1109 
Val Glu Leu Pro lie Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 

290 295 300 

CCC TTG GCT GTA CCA GAA GAC CTC CCA GAT CGA CTT GTA CGA GTG CAT 1157 
Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

GGT GAC CCT GCA GTG TGG TGG GTG TCT CAG TTT GTC AAA TAC TTG ATC 1205 
Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu lie 

325 330 335 

CGC CCA CAG CCT TGG CTA GAA AAA GAA ATA GAA GAA GCC ACC AAG AAG 1253 
Arg Pro Gin Pro Trp Leu Glu Lys Glu lie Glu Glu Ala Thr Lys Lys 

340 345 350 

CTT GGC TTC AAA CAT CCA CTT ATT GGA GTC CAT GTC AGA CGC ACA GAC 1301 
Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 

355 360 365 

AAA GTG GGA ACA GAA GCT GCC TTC CAT CCC ATT GAA GAG TAC ATG GTC 1349 
Lys Val Gly Thr Glu Ala Ala Phe His Pro lie Glu Glu Tyr Met Val 

370 375 380 

CAT GTT GAA GAA CAT TTT CAG CTT CTT GCA CGC AGA ATG CAA GTG GAC 1397 
His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 395 400 

AAA AAA AGA GTG TAT TTG GCC ACA GAT GAC CCT TCT TTA TTA AAG GAG 1445 
Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu 

405 410 415 

GCA AAA ACA AAG TAC CCC AAT TAT GAA TTT ATT AGT GAT AAC TCT ATT 1493 
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Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe lie Ser Asp Asn Ser lie 

420 425 430 

TCC TGG TCA GCT GGA CTG CAC AAT CGA TAC ACA GAA AAT TCA CTT CGT 1541 
Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Clu Asn Ser Leu Arg 

435 440 445 

GGA GTG ATC CTG GAT ATA CAT TTT CTC TCT CAG GCA GAC TTC CTA GTG 1589 
Gly Val He Leu Asp lie His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

TGT ACT TTT TCA TCC CAG GTC TGT CGA GTT GCT TAT GAA ATT ATG CAA 1637 
Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu He Met Gin 
465 470 475 480 

ACA CTA CAT CCT GAT GCC TCT GCA AAC TTC CAT TCT TTA GAT GAC ATC 1685 
Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp He 

485 490 495 

TAC TAT TTT GGG GGC CAG AAT GCC CAC AAT CAA ATT GCC ATT TAT GCT 1733 
Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He Ala He Tyr Ala 

500 505 510 

CAC CAA CCC CGA ACT GCA GAT GAA ATT CCC ATG GAA CCT GGA GAT ATC 1781 
His Gin Pro Arg Thr Ala Asp Glu lie Pro Met Glu Pro Gly Asp He 

515 520 525 

ATT GGT GTG GCT GGA AAT CAT TGG GAT GGC TAT TCT AAA GGT GTC AAC 1829 
He Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Val Asn 

530 535 540 

AGG AAA TTG GGA AGG ACC GGC CTA TAT CCC TCC TAC AAA GTT CGA GAG 1877 
Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 

AAG ATA GAA ACG GTC AAG TAC CCC ACA TAT CCT GAG GCT GAG AAA TAA 1925 
Lys lie Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys — 
565 570 575 
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AGCTCAGATG GAAGAGATAA ACGACCAAAC TCAGTTCGAC CAAACTCAGT TCAAACCATT 1985 
TCAGCCAAAC TGTAGATCAA GAGGGCTCTG ATCTAACAAA ATAAGGTTAT ATGAGTAGAT 2045 
ACTCTCAGCA CCAAGAGCAG CTGGGAACTG ACATAGGCTT CAATTGGTGG AATTC 2100 

RW** : 1 0 
: 575 

h#ai?- : mm 

Met Arg Pro Trp Thr Gly Ser Trp Arg Trp He Met Leu He Leu Phe 

15 10 15 

Ala Trp Gly Thr Leu Leu Phe Tyr lie Gly Gly His Leu Val Arg Asp 

20 25 30 

Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys lie Leu Ala 

35 40 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 

50 55 60 

Glu Ser Leu Arg He Pro Glu Gly Pro He Asp Gin Gly Pro Ala He 
65 70 75 80 

Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 

85 90 95 

He Glu Asn Tyr Lys Lys Gin Thr Arg Asn Gly Leu Gly Lys Asp His 

100 105 HO 

Glu He Leu Arg Arg Arg lie Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

Leu Gin Arg His Ala Asp Glu Phe Leu Leu Asp Leu Gly His His Glu 
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145 150 155 160 

Arg Ser lie Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 170 175 

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Va! Gin 

180 185 190 

Arg Arg lie Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

Lys Leu Val Cys Asn lie Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 

210 215 220 

His His Val Val Tyr Cys Phe Met lie Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 

Leu lie Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 

245 250 255 

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly lie 

260 265 270 

Ser Thr Gly His Trp Ser Gly Glu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

Val Glu Leu Pro lie Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 

290 295 300 

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu lie 

325 330 335 

Arg Pro Gin Pro Trp Leu Glu Lys Glu lie Glu Glu Ala Thr Lys Lys 

340 345 350 

Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 

355 360 365 

Lys Val Gly Thr Glu Ala Ala Phe His Pro lie Glu Glu Tyr Met Val 
370 375 380 
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His Val Clu Clu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 395 400 

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu 

405 410 415 

Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe lie Ser Asp Asn Ser He 

420 425 430 

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 

435 440 445 

Gly Val He Leu Asp He His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu He Met Gin 
465 470 475 480 

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp lie 

485 490 495 

Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He Ala He Tyr Ala 

500 505 510 

His Gin Pro Arg Thr Ala Asp Glu He Pro Met Glu Pro Gly Asp lie 

515 520 525 

lie Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Val Asn 

530 535 540 

Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 

Lys He Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys — 
565 570 575 



EW*# : 1 1 
EBIOftS : 14 
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EH 

Arg lie Pro Clu Gly Pro He Asp Gin Gly Pro Ala lie Gly 
5 10 

w^m^ : l 2 

E?iJ<Z>g$ :25 
EW©ffi : 7 i y K 

EM©!!** : ^f- K 

Lys Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Tbr 

5 10 15 

Asp Lys Val Gly Thr Glu Ala Ala Phe 
20 25 

E8I« : 1 3 
K?iJ<Dg£ : 13 

\-#ai?- : gfiltt 
E*J 

Thr Lys Tyr Pro Asn Tyr Glu Phe lie Ser Asp Asn Ser 
5 10 

&nm : 1 4 

SE?|J©£$:20 

[ 

f 
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tizmnm® : DNA 

TTYAA RCAYC CHCTB ATYGC 20 
: 1 5 

ie?lJ©S$ : 20 

mnow. ■. mm 

MOft: l*tt 

BE?i]©ffi3(§ : DNA 

GWRTT RTCRG WRATR AAYTC 20 
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( 1 ) fern 

(G 1 cNAcj51-2Manal-6) (GlcNAc/91-2Ma 
nal-3)Man/Sl-4Gl cNAc/Sl-4Gl ucNAc-R 

) LT> ny->>x*X7i - 

©SfcRtwiS^G 1 uNA c©6fiW>7k&8tC7ri-x£$if£U (G 
1 cNAc01-2Mana 1-6) (Gl cNAc/3 1 - 2Mana 
1-3) Man£ 1 -4G 1 cNAc£l-4 (Fuco 1 - 6) Gl 
u cNAc-R^tio 

(2) SSpH :fc7. 0 

(3) pH5S£:4°C. 5 B#Pb1<DMST\ pH4. 0~10. 0©i5fflT£ 

(4) MiSi&J£ : &3 0~3 7*C 

(5) B«*fcl«Sttft: JStt©«W^ 2i«*8**fs 5 mM 
E D T ASSTfcfcl >T fcffittttlMFS tlttl. ». 

(6>OT*:tt6 0. 0 0 0 (SDS-tf !J7? U^Ti WMBSRflcft) 

2. 7'^©BB'*MiffiS$tL7 t ciS5fclSlie«S©7''5'**a l-67^/;H-7>X 

7i7- fe'o 

3. 7*:?dB*<E>a 1 - 673->;bh7>X7x7-tf43- K-fSifiG^o 

^3I2i£©a 1 - 673'/*h5^7*7-tf*3- K-fSit&fo 

5 . K?iJ^ • E?iJ§^ 1 $ n^iSSE^'J^ttiS*!! 3 §e«c© a 1 - 6 7 3 
h 7 >7s7 i-7--tf ,; &3J- Kf Silfc^o 

6. B£5'JS • E?iJ§^2K*$n£7 i V KE?'J < £ 1 -3©7 i 

, If A, MMU XlH«DS*ro»*7i /KEWSra- K**»eF*& 
fc»3#B3£tt©a 1 ~ 673^^7^7x7-^3- KtSite*. 

7. E^iJS • E*J*# 1 K*$ftS£SE#]©'J>tt < i t» 1 o*<E&, If A, flij 
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Mt. Xtittfln* ntu £&SEPJ&dtrft *JJ 3 1H«cO a 1 - 6 7 3 •> jU h 5 > 
7.7x7— t'£3- K^SitfrFo 

8 . EH* • EW* 1 K*SnSi££E?iJ£ti; al-673^H>7>X7 

1 1 . i o cE«©»KK*ans*«* u mmmmfr^a 1 - 6 73 -> 

;l/ h 7 >^7i7- Sd££f#ttt<!:-j-*»ft*.a 1 - 6 7 =) h 5 
>X7x5-Hf©$aig^fte 

] 2 . »*Ig 1 1 CSE«©fflfti a 1 - 6 7 3 ->;l> h 5 > X 7 x 7 — tf 
j*Ci»58l!jiStl^tft?La 1 - 673i/AF5>^7*7- tf. 
1 3. TES<t^Wtt5t*W1-5b hft*fl 1 - 6 73y;^7>X7x7-f 

o 

( 1 ) m : 

(Gl cNAc£l-2Mana 1-6) (Gl cNAcjSl-2Ma 
nal-3) Ma n£ ] - 4 G 1 c NA c y9 L - 4 G 1 ucNAc-R 

) LT. ?7/->>v*X7x->-73-x^b, 

©S^Rlwjai^G 1 uNAc©6 7=)- x£$i&U (G 

lcNAc£l-2Manal-6) (GlcNAc£l-2Mana 
l-3)Man£l-4GlcNAc£l-4 (Fucal-6) Gl 
u c N A c -R*£J&t*. 

(2) SIpH : *5,7. 5 

(3) pH^Stt: 4*Cv 5BW«©*yST» pH4. 0 — 10. 0<Dioffi-C5 

(4) £i§-ffig:i&3 0-3 7 e C 

(5) E**A:(iStt{b:fStt05SaK. 2 <E&M£S*"ti"*\ tfc, 5mM 
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(6) :&6 0. 0 0 0 (SDS-tf'JT? *) frT i WMI*U*») 

1 5. t htusimwi: Kn«aBiajijfii»«*«T*snif*^ 1 4 e«© t h 

Sifca 1 - 6 73->;l/h7 VZ7i7- b* e 

16. b hE&Jfca 1 - 673WH-5>X7x7- b*£n- K-fSitfrfo 
1 7. R?iJS • E5U§^- 1 0 tI/T£ft£7 £ 7 &e?'J£3- KtSit&f 

6ie«cOa 1 -673WH-7^7x7- tffca-K+fcitfc*. 

1 8. E?iJ£ • 9 C*$n5*SSE5iJ€-StT»*3S 1 6fSi£© a 1 - 6 

73i/jbh7 >X7i7-^3- Kf -SiSfe^o 

19. E5"J*-E?'JS^9tc^$n^l 9 8SI©7f-^iil 9 1 9§§<7> 
/T^>tTJC7K$nS^SE?i|«rttrlft*«l 6IH«Oa l-B73y/^7 

^7x7-t^3- Ki-sae^o 

2 o. e^ijs • sa?ij§-f l o {c^$n*7 • y®&nv>'pu< t h 1 -oor i y 

8f*<s BSL JtA. MMU X»itttnSttTl,>*7i yKEW*3- KtSitfc^- 
*dttt*3Sl 612«©a 1 - 673->Ah7>X7x7- b'fcn-K* Site 
=P. 

2 1 . WSm • E^'JS-t 9 C*$nsaSE9iJO'X£ < i 1 1 o*<g& v SAx 
MMU XttttJnSftT^4£SE*l*fSt;»#« 1 6IE«©a 1 - 6 73 h 

7>77 i 7--t*^3- K-r-site^o 

2 2. E7U3E • E?"J&*!-9 IC*£ftS£SE5ij££t;a l-673->;^ 7 >X 

2 3. If*^l 6-2 2 0^fnMScEt*n5a 1 - 673->;^ 7 >x 

7 x 7 — b" * 3 - Yir Z &&=F&£/vT'U S ? * -o 

2 4 . ffi#S 2 3 cKttOfca* z 7 ? — Iwct *9 SittlS^RISft L fc^KGiil 

2 5 . Eft*« 2 4 lcE*©»RI£fc»!&£** U K*«*J"^«5 a 1 - 6 7 3 •> 
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2 6. 5tclB«<D*l&;la 1 - 6 7 a WU >X7i7- 
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